Eddy advection leads to tight spatial coupling
of larval ﬁshes with their copepod prey
Prey and predator overlap at the edge of a mesoscale eddy
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In Situ Ichthyoplankton Imaging System (ISIIS) was deployed

in the Straits of Florida, USA (June 10-16, 2015).
•A

mesoscale eddy (ME) was adaptively sampled (Fig. 1 A) to

measure its eﬀects on larval ﬁshes and other mesozooplankton.
• 132

million images of plankton (Fig. 2) were identiﬁed using a

sparse convolutional neural network (sCNN, Graham et al. 2015),
and classiﬁed into 124 diﬀerent groups of plankton and particles.
• K-means

clustering was used to distinguish the eddy-, interface-,

and Florida Current water masses based on water velocities from
a ship-based Acoustic Doppler Current Proﬁler (ADCP) (Fig. 1 B).

Figure 2. Representative plankton imaged with ISIIS.

Figure 4. Explanatory variables used in Random Forests models, ordered by their
predictive importance.

Other notes:
• These

results were replicated on another transect 4 days later

(see full paper QR code, Schmid et al. 2020).
• ISIIS

was towed behind the R/V Walton Smith at 2.5 knots, in an

undulating fashion. ISIIS images 180 L s −1 of water to image
relatively rare larval ﬁshes. This leads to hundreds of millions to
Figure 3. Concentrations of Oithona spp. copepods (top panel) and larval ﬁshes
(bottom panel). Contours represent the water masses from Fig. 1 B. The blue line
indicates mixed layer depth.

billions of images per project.
• sCNN

classiﬁcations were extensively tested, including multiple

independent confusion matrix tests and correction factors. Final
• Larval

ﬁshes tightly overlapped with their Oithona copepod prey

(Fig. 3), and were signiﬁcantly more abundant in eddy water than
in interface-, or Florida Current water.
• Oithona

Figure 1. (A) Transect (solid green line) in relation to satellite sea surface height (SSH),
and (B) zonal velocities from ADCP. (A) Eddy location is delineated on top of the SSH,
and (B) contours of the water masses (from k-means clustering), as well as an
interface water ﬁlament (yellow ellipse) are overlaid on zonal velocities.

larvae (Fig. 4, lower panel) were also primarily predicted by

the physical eddy signature.
• Our
• Satellite

data indicated that the ME was decaying/spinning down

during our sampling, and dissipated 8 days later.

• Random

Forests models were based on 41 biotic and abiotic

variables (including concentrations of 34 other taxa).

concentrations were predicted by the physical footprint

of the ME (Fig. 4, top panel).
• Fish

classiﬁcations had a weighted mean F1 score of 93%.

results demonstrate how these ubiquitous oceanographic
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features, even in their decaying form, exert a strong inﬂuence on
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